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tion,	 unsustainable	 straw	 and	 water	 management,	 and	




















ment,	 an	 experiment	 on	 in-situ	 rice	 straw	 practice	 has	















2. Materials and methodologies 
	








stubbles	 treated	with	Trichoderma;	 [T2]	 Incorporation	of	











T1	 Incorporated		 2,697	±	140	a	 3,852	±	201	a	
T2	 Removed	 2,563	±	7.1	a	 3,660	±	10.1	a	






















2.2 Measurement and analysis 
	
Gas	measurement:	 Gas	measurement	 and	 analysis	 were	
adopted	from	the	guideline	of	Minamikawa	et	al.,	(2015).	





Figure 1. Chamber to collect a gas sample 
	































the	 chamber	 (°K);	 V:	 volume	 of	 chamber;	 M:	 molecular	
















































































Water	 management	 followed	 the	 alternate	 wetting	 and	















3. Results and discussions 
	








soil,	 and	 thus	may	 affect	 the	 emissions	 of	 CH4	 and	N2O.	
However,	 there	 are	 no	 significant	 correlations	 between	
water	level	and	redox	among	three	treatments.	
	
In	 the	 first	 45	DAS,	 the	 redox	 potential	was	 low	 ranging	
from	 -120	 to	 -160mV	 in	 all	 treatments	 (period	 of	 10-46	
days	in	Fig.	2b).	It	is	indicated	that	the	reduction	process	in	
the	soil	was	the	main	process	which	happened	during	this	













Figure 2. Water level (a) and redox potential (b) 
	
3.2 Emissions of CH4 and N2O 
	
3.2.1	Directly	emission	rate	of	CH4		
The	 average	 CH4	 emission	 rates	 of	 T1,	 T2	 and	 T3	 treat-
ments	fluctuated	from	139.7	–	222.6	mg.m-2.day-1	(Fig.	3).	
The	emission	rate	of	CH4	in	T1	was	not	significantly	differ-
ent	 from	 T2	 and	 T3	 treatments	 (p>0.05)	 in	most	 of	 the	
sampling	dates,	except	 in	17	and	24	DAS.	The	strong	de-
composition	process	of	T1	during	this	period	may	be	the	









vious	 researches.	For	example,	Neue	and	Sass	 (1998)	 re-
ported	 that	 the	average	CH4	emission	 rate	 in	a	 rice	 field	
ranged	 from	 240	 to	 520	 mg.m-2	 days-1.	 Meanwhile,	 the	
study	 conducted	 by	 Bhattacharyya	 et	 al.	 (2012)	 showed	
that	 CH4	 emission	 rates	 ranged	 from	 45.6	 -	 137	 mg.m
-





Figure 3. Direct emission rate of CH4 






6.57	 mg.m-2.day-1	 and	 there	 were	 no	 N2O	 emissions	 in	
most	of	the	sampling	dates	(Fig.	4).	The	data	showed	that	




ported	 that	 N2O	 emissions	 are	 closely	 related	 to	 the	
amount	 of	 nitrogen	 applied	 in	 the	 field.	 However,	 there	
was	no	significant	difference	among	the	three	treatments	
in	 terms	 of	 N2O	 emission	 (p>0.05).	 It	 seemed	 that	 N2O	
emission	 is	 more	 closely	 related	 to	 fertilizer	 application	
than	straw	management	practices.	
	

























179.1	 ±	 24.0	 kg.ha-1.season-1	 (T1,	 T2	 and	 T3	 are	 222.6,	
174.9,	and	139.7	kg.ha-1.season-1,	approximately).	The	sta-
tistical	analysis	showed	that	there	was	no	significant	differ-
ence	 in	 CH4	 emissions	 among	 the	 three	 treatments	


































cantly	 higher	 than	 that	 of	 T3	 treatment	 (1.52	 ±	 0.35	 kg	
CO2eq.ha





















T1	 4,360	±	112	a	 2,697	±	140	a	 7,097	±	639	a	 1.62	±	0.15	a	 2.63	±	0.24	a	
T2	 4,400	±	97.0	a	 2,563	±	7.10	a	 5,390	±	743	a	 1.22	±	0.17	a	 2,10	±	0.29	ab	
T3	 4,250	±	85.0	a	 2,850	±	86.6	a	 4,330	±	991	a	 1,02	±	0.23	a	 1.52	±	0.35	b	
Average	 4,337	±	98.0	 2,703	±	77.9	 5,605	±	806	 1.29	±	0.18	 2.08	±	0.19	
Note:	Mean	±	Standard	Error;	Means	followed	by	the	same	letter	are	not	significantly	different	at	0.05	level	as	determined	by	Duncan	
	
3.3 Yields and nutrients in the soil 
	
Rice	yields	of	T1,	T2	and	T3	treatments	were	from	4.25	to	
4.40	 ton.ha-1	 and	 there	was	no	 significant	difference	be-
tween	three	treatments	(p>0,05)	(Table	4).	It	needs	at	least	
two	 or	 even	 longer	 time	 to	 see	 the	 difference	 in	 yield	



















































from	 direct	 field-emission	 during	 rice	 cultivation	 ranging	
53-66%	 of	 the	 total	 GHGE.	Mechanized	 operations	 con-
suming	fuel	also	contributed	a	range	of	26-34%,	while	the	















rating	 rice	 straw	 treated	Trichoderma	 is	 significantly	 higher	
than	 in	 T3	of	 in-field	burning	 straw.	 LCA	based	analysis	 re-
sulted	 in	total	GHGE	 in	 the	 range	of	1.93-2.46	kg	CO2-eq		
kg-1	paddy	produced	consisting	of	53-66%	from	direct	soil	
emissions.	 Incorporation	 of	 straw	 treated	 with	 Tricho-















in	 rice-based	 production	 systems”	 (contract	 No.	
81194994).	We	would	like	to	thank	Dr.	Nguyen	Thanh	Nghi	
(NLU)	for	supporting	this	study.	Thanks	to	all	the	students	
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